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IN THE CLAIMS 

Please cancel claims 64, 81, 88 and 89 and amend claims 63, 65, 72, 73, 
79, 81, 82, 87 and 90. 

Claims 1-62 (cancelled) 

63. (currently amended) A method for generating a spec i fied amino acid, 
other than methionine a cysteine or selenocvstelne at the N-terminus of a 
target protein, comprising: 

expressing in a host cell, a nucleic acid encoding a fusion protein 
having an intein coding sequence adjacent to a coding sequence for the 
cysteine or selenocystein cthc spec i fied amino acid other than methion i ne in 
the target protein; and 

cleaving the Intein from the target protein so as to generate the 
cysteine or selenocystein c. specified at the N tcrm i nQ l am i no ac i d N- 
terminus . 

64. (cancelled) 

65. (currently amended) A method for ligating a p l ura li ty of target 
proteins, the method comprising the steps of: 

(a) expressing from a first plasmid in a first host cell, a first fusion protein 
comprising a first target protein having a C-terminus fused to an Intein 
or modification thereof; 

(b) expressing from a second plasmid in the first host cell or a second host 
cell, a second fusion protein comprising the second target protein 
having an N-terminus fused to an intein or modification thereof; 
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(c) obtaining an extracellular preparation of the first fusion protein and an 
extracellular preparation of the second fusion protein; 

(d) adding a thiol reagent to the extracellular preparation of the first 
fusion protein whereby the first intein is cleaved so as to form a C- 
terminal thioester on the first target protein; 

(e) cleaving the second intein or modification thereof from the second 
target protein in the extracellular preparation of the second fusion 
protein and forming an N-terminal cysteine or selenocysteine on the 
second target protein; and 

(f) permitting ligation of the first target protein with the c-terminal 
thioester of Gtcp (d) with the second target protein of step (e). 

66. (previously added) The method of claim 65, wherein the first 
intein is an Mth RIRl intein (SEQ ID NO: 24), wherein the Mth RIRl is 
modified. 

67. (previously added) The method of claim 65, wherein the second 
intein is an Mth RIRl intein (SEQ ID NO: 24), wherein the Mth RIRl intein is 
modified. 

68. (previously added) The method of claim 66 or 67, wherein the 
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modification of the Mth RIRl intein comprises Ala instead of Asn at the 
C-terminus, or Ala or Ser instead of Cys^ at the N-terminus. 

69. (previously added) The method of claim 65, wherein the second 
target protein of step (e) is cleaved from the second intein in the presence of 
a thiol reagent or by modulating any of temperature, pH, salt, chaotropic 
agents or combinations thereof. 
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70. (previously added) The method of claim 65, wherein step (c) 
further comprises: purifying from the extracellular preparation, the first or 
second fusion protein. 

71. (previously added) The method of claim 70, wherein the step of 
purifying the fusion protein further comprises binding to a chitin resin 
column. 

72. (currently amended) The method of claim 65, wherein the first 
and second plasmids are capable of expression in at least one cel l type a 
host cell selected from the group consisting of a bacterial, a_yeast, a plant, 
an insect and a mammalian host cell type. 

73. (currently amended) A method for ligating a first and a second 
target protein, comprising: 

(q) combin i ng i n q mixture 

Q first target prote i n having a C terminus , wherein the C 

terminus compriGCS o thiocstcr formed by c l covogc of o first intcin or 
modification thereof from o first fus i on prote i n, the f i rst fusion protein 
compr i sing the first intc i n or mod i ficotion thereof pos i t i oned ot the C 
terminus of the first torget prote i n; ond 

{«3 — 0 second torget prote i n having on N terminus, wherein 
the N terminus i s a cyste i ne or se l enocystcinc amino ac i d, the N 
terminus cysteine or sclcnocystcine resulting from i nduced c l cavogc of 
0 second intein or mod i fication thereof i n a second fusion protein, the 
second fus i on prote i n comprising the second inte i n or modificat i on 
thereof positioned at the N terminus of the second target protein; 
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(a^ inducing cleavage of a first intein or modification thereof 
from a fusion protein comprising the intein and a first target protein, 
to form an N-terminus cysteine or selenocvsteine amino acid on the 
target protein: 

(b) combining in a mixture the first target protein of fal with a 
second target protein having a C-terminus thioester: and 

(c) ligating the first and second target proteins. 

74. (currently amended) A method for cyclization of a target 
protein, the method comprising the steps of: 

(a) expressing from a plasmid in a host cell, a fusion protein 
comprising a target protein having a C-terminus and an N- 
terminus wherein a first intein or modification thereof is fused at 
the C-terminus, and a second intein or modification thereof is 
fused at the N-terminus adjacent to a cysteine or selenocysteine 
amino acid on the target protein; 

(b) obtaining an extracellular preparation of the expressed fusion 
protein; 

(c) cleaving the fusion protein to remove the first and second 
inteins and obtaining the target protein having a C-terminal 
thioester and an N-terminal cysteine or selenocysteine; and 

(d) permitting intramolecular ligation of the N-terminus to the C- 
terminus of the target protein to form a cyclized protein, 

75. (previously added) The method of claim 74, wherein the intein 
is an Mth RIRl intein (SEQ ID NO:24), and the Mth RIRl is modified wherein 
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the modification comprises at the C-terminus, Ala instead of Asn or at 
the N-terminus, Ala or Ser instead of Cys^. 

76. (previously added) The method of claim 74, wherein the N- 
terminal cysteine or selenocysteine is formed by cleavage of the intein or 
modification thereof from the target protein by modulating any of 
temperature, pH, salt, chaotropic agents or combinations thereof and the C- 
terminal thioester on the target protein is formed by adding a thiol reagent. 

77. (previously added) The method of claim 74, wherein step (b) 
further comprises: purifying the fusion protein from the extracellular 
preparation. 

78. (previously added) The method of claim 74, wherein the step of 
purifying the fusion protein further comprises binding to a chitin resin 
column. 

79. (currently amended) The method of claim 74, wherein the 
plasmid is capable of expression in ot least one cel l type a host cell selected 
from the group consisting of a bacterial, a_yeast, a plant, an insect and a 
mammalian host cell type. 

80. (currently amended) A method for cyclization of a target 
protein; comprising: 

adding a thiol reaoent . to a fusion protein comprising a target protein 
and (1) an intein or modification thereof at a C-terminus of the target protein 
and (ii) a cysteine or selenocysteine at an N-terminus of the target protein, 
a thio l reagent for c l eav i ng in order to induce cleavage of the intein from the 
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target protein so as to form and the formation of a C-terminal thioester on 
tlie target protein; and 

permitting intramolecular ligation of the C-terminal thioester to the N- 
terminal cysteine or selenocysteine for cycllzatlon of the target protein. 

81. (cancelled) 

82. (currently amended) A method for forming a polvmer 
polymerizing a p l urolity of bv intermolecular ligation between target proteins 
of one type in a preparation, sai4 the method comprising the steps of: 

(a) forming each target protein having a C-terminal thioester 
and an N-terminal cysteine or selenocvsteine bv cleaving a first and second 
intein or modifications thereof from a fusion protein, the fusion protein 
comprising a target protein fused to the first intein at the C-terminal end 
and the second intein at the N-terminal end : and 

(b'^ allowing intermolecular ligation between target proteins bv 
reacting the C-terminal thioester of one target protein with the N-terminal 
cvsteine or selenocvsteine at the N-terminus of another target protein to 
form a polvmer. 

{a^ — Gxprcssing fusion prote i ns from □ plural i ty of p i osmids in an in 
vivo cxprcsGion system, a plurality of fusion prote i ns, the fusion 
proteins each comprising a target prote i n hav i ng a C terminus 
and an N terminus, the target protein having a first intein or 
mod i f i cat i on thereof fused to the C term i nus, and a second intein 
or modif i cat i on thereof fused to the N terminus, wherein the f i rst 
intein or modification thereof i s capab l e of be i ng cleaved to 
produce a C terminal thioester; and the second intein or 
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modif i cot i on thereof i s capoblc of being cIgqvgcI to form on N 
termina l cysteine or Ge l cnocystelne; 
(fe) — obtain i ng on extracel l ular preparat i on of the p l ural i ty of 
expressed fusion proteins; 

adding a th i o l reagent to the target protein for cleaving the f i rst 

intein or modif i cation thereof to produce the C term i na l thioester 
and inducing c l eavage of the second intein or mod i fication 
thereof to produce the N termina l cysteine or se l cnocysteine; 

{d) — perm i tting intermo l ecular ligation between the C terminal 

th i oester on one target protein w i th the N terminal cysteine or 
selcnocyste i ne on a second target protein for form i ng a po l ymer 
from a plura l ity of target proteins. 

83. (previously added) The method of claim 82, wherein the first 
intein is an Mth RIRl intein (SEQ ID NO:24) wherein the Mth RIRl is 
modified. 

84. (previously added) The method of claim 82, wherein the second 
intein is an Mth RIRl intein (SEQ ID NO:24), wherein the Mth RIRl intein is 
modified. 

85. (previously added) The method of claim 83 or 84, wherein the 
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modification of the Mth RIRl intein comprises Ala instead of Asn at the 
C-terminus or Ala or Ser instead of Cys"*^ at the N-terminus. 
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86. (previously added) The method of claim 82, wherein the second 
intein is cleaved from the target protein by modulating temperature, pH, salt 
or chaotropic agents or combinations thereof. 

87. (currently amended) The method of claim 82, wherein the 
fusion protein is expressed bv a plasmid which is capable of expression in et 
i GQSt one cel l type a host cell selected from the group consisting of a 
bacterial, a_yeast, a plant, an insect and a mammalian host cell type. 

88. (cancelled) 

89. (cancelled) 

90. (currently amended) A modified Mth RIRI intein, the Mth RIRI 
intein compr i se comprising SEQ ID. No. 24 and the modification comprising 
Ala^^"* at the C-terminus or Ala or Ser instead of Cys^ at the N-terminus of 
the intein. 



